It is commonly stated that information systems continue to be plagued by persistently high rates of failure. However, we argue in this paper that the relationship between success and failure is more complex than usually assumed, and based in the different expectations that different stakeholders have of a development effort. The expectation failure concept of Lyytinen and Hirschheim is used as a starting point for discussion leading to the introduction of a new concept that we call 'defining characteristics'. We then proceed with a discussion of the implications of this new concept for ideas about success and failure and use a case study conducted by the second author to illustrate these ideas.
Introduction
Information systems success and failure have been much discussed in the literature for many years (e.g. Brooks, 1974; Davis et al, 1992; DeLone and McLean, 1992; Fortune and Peters, 2005; Lucas, 1975; Lyytinen and Hirschheim, 1987; McFarlan, 1981; . It seems, however, that the general assumption in all of these cases has been that the two concepts, success and failure, are inverses of each other. That is, a failure is by definition not a success and vice versa. While this appears natural enough and in accord with common sense, we argue against this view in this paper contending instead that the criteria that distinguish between success and failure are best regarded as being independent of each other. If this is admitted then it suddenly becomes possible for an information system or indeed any other project to be not only a success or a failure in the usually understood sense, but also both at once, or neither.
Contrary to common practice in much of the information systems literature dealing with this kind of topic, in what follows we take 'success' and 'failure' to be ground terms. We make no direct attempt to define them, for reasons that will become evident below. Moreover, information systems researchers are increasingly recognising the varying needs and expectations of different stakeholders in information systems development efforts (e.g. Seddon, 1997 Seddon, , 1999 Rai et al, 2002; Fortune and Peters, 2005) and, as we shall emphasise below, this has corresponding implications for their potentially disparate views concerning the eventual success or failure of these efforts.
We further argue that what is critical is to identify, for different stakeholders, the specific factors that will distinguish for them between success and failure. This is consistent with Seddon et al (1999) who say that in 'a world of conflicting human interests and vastly different systems, different sharply-focused measures of IS effectiveness are likely to be needed for different purposes'. Effective elicitation of these factors in the early stages of system development would, we contend, significantly assist developers by giving them an even better understanding than more traditional techniques provide, of what they should achieve, and also avoid doing, in their subsequent efforts.
Success and failure as independent dimensions
The view of success and failure as converses is commonly held. According to this picture, the two terms are antonyms (e.g. Allen, 1938) ; success is at one end of a spectrum and failure is at the other. They are 'poles apart': However, we argue that a closer look reveals a more complex relationship between the concepts. For example, five different dictionaries, in their definition of the word 'failure', all include a reference to 'unsuccessful' or 'lack of success'. But in none of them does the definition of 'success' contain any mention of 'avoidance of failure' or the like. So, it seems, to be unsuccessful is to fail but avoidance of failure is not the same as success.
But even this does not appear to be adequate if we consider, for example, the concluding remarks of Bertrand Russell in his autobiography (Russell, 1975 So, for Russell, his life and work was both a success and also a failure. It was not simply a case of one or the other for him, but both. However, in making such judgements and statements about success and failure it is manifestly important to be clear about the entity to which the judgement is being applied. For Russell, this entity was his work as a whole whereas of course in this paper our interest is in information systems. Other examples are easy to find or imagine. A person might be successful as (say) a parent and, at the same time, be a failure as a politician; a movie might be judged a critical success but also be a box office failure. Or, indeed, the entity concerned may be judged neither a particular success nor a failure on any count.
On this argument, then, with respect to success and failure there are four basic 'poles' for the entity of interest rather than just two. These are:
• Success and not failure (S and ~F); The picture of success and failure captured in Figure 2 has been introduced in general terms; our interest in what follows focuses on how this may be applied to information systems and their development.
Success, failure and stakeholder expectations
If the model of Figure 2 is accepted, the question then arises as to what differentiates 'not success' from 'success' and 'not failure' from 'failure'. Following Lyytinen and Hirschheim (1987) , we contend that it is the expectations of the stakeholder concerned that provides this distinction. However, Lyytinen and Hirschheim's concept of expectation failure, which they define as ' [an] inability of an IS to meet a specific stakeholder's expectations', does not, in our view, go far enough. We believe it is necessary to further distinguish between different types of expectation, both in their relevance to success or failure, as well as in their relative importance for the stakeholder concerned.
As an example, it is possible that for a certain information system development effort the IS department in an organisation (a stakeholder) expects that the project will be under its overall direction. If this expectation is not fulfilled, which would constitute an expectation failure in Lyytinen and Hirschheim's terms, then the development effort might well be perceived by the IS department as a failure, for them, whatever else happens. On the other hand, if the expectation is fulfilled then the project will not have failed (at least in the eyes of the IS department, and all other things being equal) but is unlikely to be said on this account alone to have succeeded. That is, the expectation of control of the project concerned, by the IS department, would in this case be one of the differentiators between failure and not-failure rather than between success and not-success. Of course there may be other differentiators too, and generally will be. A similar scenario may be painted for success versus not-success. For instance, suppose a particular user group is expecting expanded functionality in an area of their special interest. If the project and resulting information system provides it then they are very likely to regard it as a success, other things being equal. But if not -say only existing basic functionality is maintained -then does that mean it is a failure in their eyes or simply less than a complete success? If the latter, then their expectation of expanded functionality in their special area of interest is, for them, a differentiator between success and not-success and has no direct link to failure or not failure.
Positive and negative expectations
In most discussions of user requirements it seems to be implicitly assumed that requirements or expectations are of what we would call a 'positive' nature. That is, the system will have some characteristic or provide some feature or functionality. But we contend that expectations may also be negative. For example, a stakeholder may expect that a system will not use a particular operating system or should not affect their existing standard operating procedures in certain ways. Now it could obviously be objected that the distinction being drawn here between positive and negative expectations is artificial and simply dependent on phrasing. From the point of view of a two-valued logic this is of course true. For example, one might argue that saying 'the characteristic of user friendliness must be present' is equivalent to saying that 'the characteristic of user unfriendliness must be absent'. But we are not dealing in simple two-valued logic. Instead it is the psychology and perceptions of stakeholders that are the issue here. The importance of the distinction between positive and negative characteristics lies in the psychological effect in the mind of the respondent. When asked for characteristics that should be present (positive expectations), the effect on the stakeholder is likely to be quite different from that produced when they are asked for characteristics which ought to be absent (negative expectations). Lyytinen and Hirschheim (1987) as well as Seddon et al (1999) recognise that there are, in general, many stakeholder expectations and many of these may be unstated, vague, unformed or only partially formed, and, initially, even unconscious. This of course represents a practical difficulty for developers who are concerned with satisfying expectations, but even if this were not so, and more fundamentally, Lyytinen and Hirschheim (1987) omit to distinguish between expectations of differing importance and it is, we think, evident that not only may a stakeholder hold many expectations but also that some will carry much greater weight than others. Furthermore, in addition to explicit and well documented expectations, there may also be other implicit or pseudo-rational requirements that remain hidden. Leifer et al (1994) call these 'deep structures'. Hidden expectations could even be the most important from the stakeholder's point of view, and may, in the final analysis, critically affect their attitudes to success and/or failure. The question therefore arises: 'which, among all of the stakeholder expectation(s), are important enough to differentiate between success/not-success and failure/not-failure?'. This is unanswerable in general because expectations are so context and situation dependent. Instead, we use a concept called 'defining characteristics'.
Defining characteristics
The idea of information system 'defining characteristics' presented here is derived from a philosophical analysis of definition and meaning in language given in Hospers (1967) . Discussing definition, Hospers asserts that it is necessary to:
… consider carefully which characteristics of a thing we consider to be defining. A defining characteristic of a thing … is a characteristic in the absence of which the word [under consideration] would not be applicable to the thing. (Emphasis in original).
Furthermore:
… the test of whether a certain characteristic is defining is always this: would the same word still apply if the thing lacked the characteristic? If the answer is no, the characteristic is defining; if the answer is yes, it is merely accompanying.
The simple example of a triangle is used: 'Being three-sided is a defining characteristic of triangles, since nothing would be … a triangle unless it had three sides … but being at least two inches in height … is not a defining characteristic of a triangle … since something can be a triangle … and yet be smaller than this.' This idea can be applied to information systems success and failure in four ways. (paraphrased from Hospers wording above). Firstly:
1. What characteristics would, if absent, prevent the system being classified as a success? Or, equivalently: What characteristics would, if present, make the system a success?
These are the positive expectations on the ~S…S dimension. There is nothing new here since these expectations may be equated to the traditional mandatory requirements. Now, secondly:
2. What characteristics would, if absent, prevent the system being classified as not a success? Or, equivalently: What characteristics would, if present, make the system not a success?
These are the negative expectations on the ~S…S dimension. In essence, this question is asking what must be avoided if the system is to be a success. Such a question seems, at least in our experience, to be not usually asked and may well cause the stakeholder responding to think in very different terms about the system under consideration and what it means to him or her. This difference of effect, of the question asked, on the respondent's thinking may be extremely important in eliciting a more complete picture of relevant stakeholder's views. Now, thirdly:
3. What characteristics would, if absent, prevent the system being classified as a failure? Or, equivalently: What characteristics would, if present, make the system a failure?
These are the negative expectations on the ~F…F dimension and are the things that must be avoided if a failure is to be averted; they are the absolute 'must not do's'. And lastly:
4. What characteristics would, if absent, prevent the system being classified as not a failure? Or, equivalently: What characteristics would, if present, make the system not a failure?
These are the positive expectations on the ~F…F dimension. The characteristics being identified here are similar to what are often called 'hygiene' factors in the theory of motivation (Herzberg et al, 1959) . They must be present to avoid failure, but their presence is not of itself a guarantee of success.
This leads us now to a definition of 'defining characteristics' in an information systems success and failure context:
A 'defining characteristic' of an information system is any characteristic that is held by a stakeholder to be of such importance that its presence (or absence) will differentiate between success and not success, or failure and not failure.
Presumably, for each individual stakeholder, the number of defining characteristics will be relatively few. However, no assumption is made about the clarity, awareness, breadth, or apparent triviality or otherwise of these characteristics in the perception of the stakeholder holding them. Like the dimensions of success identified by Seddon et al (1999) , our concept of defining characteristics is firmly based in the expectations of the stakeholders, unlike any so-called general or objective list of specific system features or characteristics for defining success. Moreover, unlike the expectation failure idea of Lyytinen and Hirschheim (1987) , our concept also takes account of the differences in importance of expectations, focusing specifically upon those both positive and negative that will determine overall system success/not-success or failure/not-failure, in the eyes of the stakeholders concerned.
Finally, it is necessary to note that we have presented our analysis of defining characteristics in terms of a priori stakeholder perceptions regarding success and failure and consequently painted a rather static picture of them. There is always the possibility, however, that stakeholder perceptions and therefore potentially also their defining characteristics for a system may change over time, perhaps because of the emergence of unanticipated benefits or disadvantages that were not evident initially. Analysis of stakeholder defining characteristics may therefore need to be a continuing or repeated process rather than a once-off exercise in a system development effort.
Multiple stakeholders
So far we have considered only a single stakeholder. But, of course, there are in general many stakeholders in an information system development effort. What effect does this have? Our answer is that we must construct a 2x2 success/failure matrix such as that shown in Figure 2 , with its defining characteristics differentiating success/not-success and failure/not-failure, for each stakeholder. In effect each stakeholder has a different definition of the information system (Mathieson, 1993) . Our diagram now becomes as shown in Figure 3 . Given a situation like that of Figure 3 , what now of the prospects for success overall; that is, for 'success' and 'not failure' for all of the stakeholders? Clearly, this depends on the defining characteristics for each one and we may conclude that for overall success to even be possible requires that none of the set of defining characteristics, across ALL of the stakeholders, be mutually exclusive of any other.
In a development effort with many stakeholders this is arguably unlikely and then the probability of success overall, by our definition at least, becomes correspondingly remote. Perhaps this represents a partial explanation of the notoriously high failure rates that characterise large information systems projects.
Seen in this light, it is clearly necessary for information systems developers to uncover and determine, at the outset, both the positive and negative defining characteristics for success/not success and failure/not failure, and to do this for all of the stakeholders of a proposed system. They must be prepared to ask questions like all of 1 to 4 above. However, in practice it would seem from our experience at least that only questions like 1 and 4 are asked in the requirements gathering process, and it may be that it is often the absence of questions like 2 and 3 that contributes to difficulties of understanding and resulting system implementation problems.
It is also possible that defining characteristics could apply not only to a delivered system but also to the development process or the project itself. For example, a particular stakeholder's defining characteristic for failure/not failure might be that a project should be constituted in a certain form, or a development process carried out in a certain way, and if it is not then whatever system is finally delivered (if any) may be deemed by them to be a failure regardless.
A case study
The authors were some years ago involved with a prematurely terminated information system project of substantial size, conducted in a large public sector organisation. Warne (1999) conducted a formal case study of the project. The project was originally intended to run for 9 years and deliver a final system costing some $250M, but only existed for 2.5 years and expended some $2.5M (not including the salaries of the developers). No working software was delivered by the project before its termination, although it did carry out considerable preliminary analysis work and produced large quantities of documentation. Further details regarding the project and case study results can be found in Warne (1999 Warne ( , 2002 and Warne and Hart (1996) . A discussion and explanatory model concerning the reasons for its termination are also presented in Hart (1997) .
In very broad terms (a finer breakdown is possible, but not necessary for our purpose here) the major stakeholders for this project may be identified as:
• End users • Developers • Middle/upper management (several subgroups)
• Corporate senior management.
Based on a document study, in-depth interviews with a number of participants in the project and quantitative and qualitative responses to a questionnaire, some of the defining characteristics of the project for these stakeholders can be postulated. It is not, however, possible from our data to identify with any certainty which of these defining characteristics relate to success/not-success or failure/not-failure. Nevertheless, the identified defining characteristics are:
End users
E1. Improved computer-based support at the operational level for personnel and pay related tasks.
Developers
D1. Development of an integrated system across the organisation as a whole.
D2. Freedom to proceed to project completion and delivery of a working system.
Middle/upper management (some groups)
M1. Improved computer-based support for managerial personnel and pay related tasks.
M2. No effect on existing organisational arrangements or power relationships.
Corporate senior management C1. Better organisational efficiency in the personnel and pay management areas C2. Value for money (favourable cost/benefit ratio).
Of these, most are positive defining characteristics. That is, they are characteristics that the project development process, or final system, should have. However, one (M2) is a negative defining characteristic. Note also that characteristics D1 and M2 were mutually exclusive in the context of the organisation concerned and therefore, according to our argument above, the project and the information system it was trying to develop could not succeed overall.
As defining characteristics are married to stakeholders' thoughts and perceptions, a selection of representative comments from project participants is included here to illustrate how the defining characteristics were derived from the case study data. Note also that the comments from one group are often revealing of the defining characteristics of another.
Comments from end users 'Senior management essentially took no notice from the development team on realistic timing estimates of proposed tasks. The management staff made their own estimates on task timings (to best suit their agenda) and if the developers' estimates did not correspond, the developers' estimates were deemed inaccurate and unacceptable. As a result, task completion dates were continually extended.
As it turned out, the original development team task timing estimates were accurate.' (D2) 'I believe the costs were greater than the savings -it was a simple business assessment.' (C2)
Discussion
The final assessment of the project is a complex one based on the important expectations or, in our terms, the defining characteristics held by each stakeholder. The actions taken by each stakeholder regarding the project are easily understandable in the context of their defining characteristics. Of greatest interest is the case of the middle management. Their initial approach to the project was supportive based on their expectation of improved systems for personnel and pay management without significant impact on organisational power relationships. Once it became clear that implementation of the system as planned by the project would have involved such impact, they then worked to destroy it and pursued other options for system improvement. On the other hand, stakeholders without this defining characteristic (e.g. the developers) worked hard for the project to continue because this constituted the path to success from the perspective of their own defining characteristics.
Lastly, if the project management had realised what the defining characteristics were for each stakeholder, then care could have been taken to try to satisfy these. Or, if this proved impossible because of mutual incompatibility between them (as was the case), then perhaps the aims or nature of the project itself could have been modified to take this into account. For example, abandonment of at least some of the project's original aims might have permitted it to progress . Or division of it into several separately controlled but related sub-projects could have avoided the problems that were actually encountered since it is well known that introducing an information system, especially a centralising one, can have unforeseen social and political impacts (Seddon et al, 1999) . The importance of considering the stakeholder defining characteristics is, we think, evident.
Conclusion
Information systems and their development are complex organisational and social phenomena that are still not well enough understood. There is little doubt that this lack of understanding is a major contributor to the persistently high level of problems and failures that continue to plague information systems development projects. We have argued in this paper that the expectation failure concept of Lyytinen and Hirschheim (1987) is a useful starting point for progress in the analysis of failure, but the lack of differentiation between expectations of different importance is a weakness. The expectation failure concept, combined with recognition of the independence of the concepts of success and failure and also the fact that expectations may be negative as well as positive, is addressed in the discussion and definition of what we have called 'defining characteristics' for information systems.
The case study discussion not only illustrates the concept of defining characteristics but also shows, as is well known from previous studies (e.g. Saarinen, 1996; DeLone and McLean, 2002) , that labelling an information system or project as a failure or success is not a simple matter. Indeed, we would argue that such labelling can be misleading and shallow. Our main point, however, is that for different stakeholders who view a project or information system through the different lenses of their own distinct defining characteristics, it may be both a success and a failure at one and the same time. The significance of our argument is that consideration during the requirements analysis process of stakeholder defining characteristics regarding both success/not-success and failure/not-failure, and particularly the negative defining characteristics that we believe are not usually addressed, has the potential to provide additional clues for developers regarding how they may need to modify either the approach taken by an information systems project, or perhaps the aims and constitution of the project itself, in order to increase the prospects for overall success.
